Effect of isoproterenol on lipid metabolism and prostaglandin production in cultures of newborn rat heart cells, under normoxic and hypoxic conditions.
Catecholamines are known to exert deleterious effects on heart cells and to provoke biochemical alterations similar to those observed during myocardial infarction. In order to investigate the mechanisms of these effects, we have studied in cultures of muscle (M) and fibroblast-like (F) cells derived from newborn rat hearts, the action of isoproterenol on membrane lipid metabolism and on prostaglandin production. We showed in F cells that beta-agonist stimulation produced a striking loss of membrane phospholipids and a moderate hydrolysis of cell triglycerides. In addition, isoproterenol treatment induced a significant stimulation of the secretion of prostacyclin but not of prostaglandin E2 by F cells. None of these effects were potentiated by oxygen deprivation. In contrast, M cells, which are sensitive to ischemia, failed to respond to isoproterenol treatment. These results suggest that catecholamines and hypoxia may exert combined deleterious effects on heart tissue by acting separately on the different target cells in vivo.